The essential oils of the barks of Croton monteverdensis Huft and C. niveus Jacq. (Euphorbiaceae) from Monteverde, Costa Rica, were isolated by hydrodistillation in yields of 0.03% and 0.10%, respectively. The chemical composition of the oils was determined by GC-MS. The most abundant essential oil components of C. monteverdensis were α-pinene (17.1%), β-pinene (10.5%), and linalool (8.3%), while C. niveus bark oil was made up largely of α-pinene (14.4%), 1,8-cineole (11.6%), and borneol (8.5%). The major components account for the fragrances and are consistent with the traditional medicinal uses of these plants.
The Euphorbiaceae is comprised of around 400 New World and 350 Old World species [1] . Many Croton species are used in traditional medicines. For example, an infusion of the bark of C. cuneatus is used by the Tikunas of Amazonia "to make the skin young" [2] . In Amazonia, a tea prepared from the bark of C. cajucara is drunk for treatment of heartburn, gastritis, and peptic ulcer, and the bark essential oil has exhibited gastroprotective and antiulcerative activity [3, 4] . C. zehntneri, native to northeastern Brazil, has a strong, pleasant odor, and the bark is used as a sweetener in foods and in drinks; teas prepared from the plant are used medicinally as sedatives and for relief of gastrointestinal disturbances [5, 6] . The essential oil of C. zehntneri has exhibited CNS depressant [7] and antispasmodic [6, 8] activity in laboratory animals. C. nepetaefolius, also from northeastern Brazil, is an abundant aromatic plant that is used traditionally; bark infusions are used for their antispasmodic properties, to relieve flatulence, and to increase appetite [9] . The essential oil of C. nepetaefolius has exhibited intestinal myorelaxant and antispasmodic activity in mice [10] , as well as hypotensive effects in rats [9] . C. zambesicus has pleasant aromatic leaves that are used in Zambia and South Africa as a room deodorizer [11] . The leaf decoction of C. zambesicus is used in Benin as an antihypertensive, to treat urinary infections and fever associated with malaria [11] . C. ovalifolius is a peculiarly odorous bush that is used as a decoction to relieve stomachache and influenza [12, 13] .
In this work are presented the chemical compositions of the bark essential oils of C. monteverdensis and C. niveus from Monteverde, Costa Rica, using gas chromatographic-mass spectral methods. Both of these species have aromatic leaves and bark and have been used in traditional medicine. To my knowledge, this is the first report of bark volatiles from these Croton species.
Setzer
The bark essential oil compositions of C. monteverdensis and C. niveus are summarized in Table 1 . A total of 66 compounds were identified in C. monteverdensis oil, representing 86.2% of the essential oil, which was made up largely of monoterpene hydrocarbons (31.9%) and oxygenated sesquiterpenoids (35.6%), with smaller amounts of sesquiterpene hydrocarbons (15.4%) and oxygenated monoterpenoids (16.0%). The most abundant oil components were α-pinene (17.1%), β-pinene (10.5%), and linalool (8.3%).
Seventy-one compounds, representing 97.0% of the bark essential oil of C. niveus were identified. Monoterpene hydrocarbons (39.6%) and oxygenated monoterpenoids (38.7%) dominated, the most abundant compounds being α-pinene (14.4%), 1,8-cineole (11.6%), and borneol (8.5%).
Linalool was found to be an abundant component of the bark essential oil of C. zambesicus, while the leaf oil had abundant quantities of αand β-pinene, and the roots were rich in borneol [16] . C. cajucara leaf essential oil was also rich in linalool [17] , while C. essequiboensis leaf oil showed large percentages of αand β-pinene [18] . C. nepetaefolius leaf essential oil was found to have a large percentage of 1,8-cineole [10, 18] . Interestingly, neither C. monteverdensis nor C. niveus were composed of much aromatic material. C. monteverdensis had trace amounts of benzene acetaldehyde, while C. niveus oil had 2.5% eugenol. Phenylpropanoids have often dominated the essential oils of other Croton species, accounting for both their pleasant fragrances, as well as their medicinal properties. Thus, for example, C. zehntneri leaf essential oil from Brazil was made up of 57% estragole, 28% anethole, and 6% methyleugenol [8] ; C. malambo bark from Venezuela was rich in methyleugenol (65%) and methylisoeugenol (6%) [19] ; C. cuneatus [19] and C. nepetaefolius [10] were also rich in methyleugenol (26% and 15%, respectively).
The pleasant aromatic fragrance of C. monteverdensis bark, as well as the traditional use of this species as an antiulcerative is consistent with the presence of αand β-pinene and linalool as major components of the bark essential oil [20] [21] [22] . The abundance of α-pinene [23], 1,8-cineole [24, 25] , and borneol [26, 27] in the bark essential oil may account for the efficacy of C. niveus as a traditional medicine. 
Experimental

Gas chromatography-Mass spectrometry:
The bark essential oils of the Croton species were subjected to GC-MS analysis on an Agilent system consisting of a model 6890 gas chromatograph, a model 5973 mass selective detector, and an Agilent ChemStation data system. The GC column was an HP-5ms fused silica capillary with a (5% phenyl)-methylpolysiloxane stationary phase, film thickness of 0.25 μm, a length of 30 m, and an internal diameter of 0.25 mm. The carrier gas was helium with a column head pressure of 7.07 psi and flow rate of 1.0 mL/min. Inlet temperature was 200 o C and MSD detector temperature was 280 o C. The GC oven temperature program was used as follows: 40 o C initial temperature, hold for 10 min; increased at 3 o C/min to 200 o C; then increased 2 o C/min to 220 o C. Each sample was dissolved in CH 2 Cl 2 and a split injection technique was used. Identification of oil components was achieved based on their retention indices (determined with reference to a homologous series of normal alkanes), and by comparison of their mass spectral fragmentation patterns with those reported in the literature [28] and stored on the MS library [NIST database (G1036A, revision D.01.00)/ChemStation data system (G1701CA, version C.00.01.08)].
